Met hod and Apparatus for Changing Lip Shape and Obtaining Lip
Animation in Voice-driven Animation Field of the Invention The
present invention relates to video-based ani mati on technol ogi es, and
nore Sparticularly to a nethod and apparatus for changing |lip shape
and obtaining a lip animation in a voice-driven ani mati on. Background
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cal cul ation cost I's high. 20 Summary of the Invention Exanples of
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voi ce-driven aninmation, inclu
video-based animation technologles take a mobile telephone or a web page as a platform,

in which the voice is configured with a self-defined video-based animation, so as to give

the voice with vivid expression.

15 In the video-based animation technologies, a technology for changing lip shape in a
voice-driven animation is an important portion. In the prior art, a solution is provided, in
which audio signals are mapped to the lip shape of facial animation parameters by using a
Machine Learning mode. But, the algorithm of this solution is complex, and calculation

cost is high.

20  Summary of the Invention

Examples of the present invention provide a method and apparatus for changing lip
shape and obtaining a lip animation in a voice-driven animation, so as to simplify the
algorithm of changing the lip shape in a voice-driven animation and reduce the

calculation cost.
25 The technical solutions are implemented as follows.

Examples of the present invention provide a method for changing lip shape in a
voice-driven animation, including:

obtaining audio signals, and obtaining motion extent proportion of lip shape



obtai ning audi o signals, and obtaining notion extent proportion of
| ip shape according to characteristics of the audio signals;

obtaining an original |ip shape nodel inputted by a user, and
generating a notion extent value of the |ip shape according to the
original Iip shape nodel and the obtained notion extent proportion of
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nodel and the obtained notion extent proportion of the |ip shape; and
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a second generating model, configured to generate a lip shape grid model set
15  according to the generated motion extent value of the lip shape and a preconfigured lip

pronunciation model library.

In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

20  algorithm and low cost.

Examples of the present invention also provide a method for obtaining a lip
animation in a voice-driven animation, including:

obtaining audio signals, and obtaining motion extent proportion of lip shape
according to characteristics of the audio signals;

25 obtaining an original lip shape model inputted by a user, and generating a motion
extent value of the lip shape according to the original lip shape model and the obtained
motion extent proportion of the lip shape;

generating a lip shape grid model set according to the generated motion extent value
of the lip shape and a preconfigured lip pronunciation model library; and

30 generating a lip animation according to the lip shape grid model set.



Exanpl es of the present invention also provide a nethod for obtaining
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lip shape is changed based on the voice, conpared with the prior art,
t he In the examples of the present invention, by using the lip pronunciation model

library, the lip shape is changed based on the voice; compared with the prior art, the
15  technical solutions provided by the examples of the present invention have a simple

algorithm and low cost,

Brief Description of the Drawings

In order to make the technical solutions in the examples of the present invention or

the technical solutions in the prior art clearer, the drawings used in the examples or used

20  in the prior art will be described simply. Obviously, the drawings described below are
only some examples of the present invention, and those skilled in the art can understand

that other drawings may be obtained according to these drawings without creative labor.

Figure 1 is a flowchart illustrating a method for changing lip shape in a voice-driven

animation in accordance with a first example of the present invention.

25 Figure 2 is a flowchart illustrating the number of video frames and the motion extent

proportion of lip shape in accordance with the first example of the present invention.

Figure 3 is a schematic diagram illustrating a lip pronunciation model library in

accordance with the first example of the present invention.

Figure 4 is a flowchart illustrating a method for obtaining a lip animation in a
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10 Detailed Description of the Invention

In order to make the purpose, solutions and merits clearer, the present invention will
be illustrated in detail hereinafter with reference to the accompanying drawings.
Obviously, the examples described below are only partial examples of the present
invention, instead of all examples. Based on the examples of the present invention, other

15 examples obtained by those skilled in the art without creative labor belong to the

protection scope of the present invention.

The first example of the present invention provides a method for changing lip shape

based on voice. As shown in Figure 1, the method includes the following steps.

Step 101, audio signals are obtained, and motion extent proportion of lip shape is

20 obtained according to characteristics of the audio signals.

Specifically, the step of obtaining the motion extent proportion of the lip shape

according to the characteristics of the audio signals includes the following steps.

Step 101A, the audio signals are traversed, and a maximum sample data value

maxSampleValue of the audio signals is obtained.

25 Step 101B, the audio signals are divided into windows, each window is divided into
groups, an average of sample data values in each group is obtained, an average group

avgGroup of each window is obtained, where the average group avgGroup includes



5in a voice-driven animation in accordance with the third exanpl e of
the present invention. Figure 7 is a schematic diagram
illustrating anot her apparatus for changing lip shape in a

voi ce-driven animation in accordance with the third exanple of the
present invention. Figure 8 is a schematic diagramillustrating
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15 Specifically, the average of the sample data values in each group is equal to that the
sum of all the sample data values in the group is divided by GroupLen, and the average is
put into the average group avgGroup; a maximum value in the éverage group avgGroup is

obtained and is put into a maximum group windowPeak.

Optionally, in order to avoid unnecessary motion of the lip shape and present
20  necessary motion of the lip shape fluently, noise-suppressed processing is performed for

the audio signals when the audio signals are obtained.

Step 101C, a maximum motion extent value of the lip shape corresponding to the
current window is obtained according to the obtained maximum group windowPeak and

the obtained maximum sample data value.

25 Specifically, an average of the sample data values of each group in a current window
i (i>=0) is obtained; a maximum value windowPeak[i] among the averages corresponding
to the groups in the current window 1 is obtained; a ratio scalefi] of the maximum
windowPeak{i] and a maximum audio sample data value maxSampleValue is calculated.
For each value scale[i] of a scale group, a maximum motion extent value extent[i] of the

30 lip shape corresponding to the current window i is calculated, i.e. extent{i]=scale[i] *



averages corresponding to groups in the wi ndow, a maxi num val ue anong
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calculated, i.e. extent[i]=scale[i] * maxLen, where nmaxLen is the
maxi mum noti gn extent value of the |ip shape of all the w ndows.
Step 101D, ngpi:‘aﬁcai% %tmaﬁlfab@ftﬁ%wh@rOftth%%pisgawasléd% AR {Rtené yalue

frame CQrBie&Q(?{b?ghﬁﬂe fP e NRerFdhl 4RO HAMbdich SRERIVARE SCEOTH Mbpd fh the

t he maxi num noti on
20 horizontal direction; the motion extent value in the horizontal direction is

Length*scaleForFrame[k], and the motion extent value in the vertical direction is
Width*scaleForFrame[k], where 0=<k< the total number of the video frames, and Length

and Width are respectively the length and width of the original lip shape.

It should be noted that, the original lip shape model inputted by the user may change

25  according to practical applications.

Step 103, a lip shape grid model set is generated according to the obtained motion

extent value of the lip shape and a preconfigured lip pronunciation model library,

In this step, the lip pronunciation model library is established based on pronunciation

characteristics of Chinese. In Chinese, a word consists of an initial consonant and a vowel,



5extent value of the |lip shape corresponding to the current w ndow.
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Step 103 A, one lip pronunciation model is randomly selected from the preconfigured
lip pronunciation model library, and is taken as an original pronunciation model of the

current lip shape.

Step 103B, vertexes of the original pronunciation model and the original lip model in
30 the lip pronunciation model library are obtained, an offset proportion of each vertex of the

original pronunciation model is calculated. Specifically, the offset between the vertex z of



15 one original lip nodel and various |ip pronunciation nodels
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the lip pronuncj ation nmodels .correspandi to vowels "a .e i,.0 and
" of | EngYTERAL AP BENaRY IR DT HRIOPIOB M & 7o i e g ior s
Speci fi cak | por/midiRIIThER, Bhd ARNGHRE lrpﬂg)ohnﬁs dfi tAe SBAGEZ 98 kiek vRE&l dsettion is

according To the notion extent value of the lLQ shape and the

pr econf i gurwed niddpl Widthn urlsranmiodel Lspgtb| and 280del Widsh pro nigspegtealy ttheelength and

foll ow ng_step .. St 103A. ane.li ronunci at | 2| |

random y ‘svécftg(?f gl‘? qrf%?ﬁl([?%em%?ei\é%%feﬁ&?%ag ﬁl%loﬁl r%ﬁ%elrl]gllgﬁatgggﬁ <rzn<)csﬁlé‘? number
library, an@eivertd:@kent@oriatha®piodundhtiddy @pgenci ati on nodel of the
current |ip shape. Step 103B, vertexes of the origina
pronunci ati on nodel and the ori?inal lip nn%§l [ n 30t e,IHf .
pronunci at i otsPoHBIC, [thayversx elfselsgrt e swdent ypdegr iraes sortipasd by mwplying

each vert ﬁ{éyéﬁsg%@l%g?#tfogi SalacRRRABPGE #d &@%igagﬁb?&@iﬁg@h%&& %gl- the motion

Speci fica set between the vert of the origin
pronunki atitemt vahgelf tleenidp shape vethicexrientofiddonfeanns ¢agrenpdndingptortbeledrtaxn t he
lip pronunciation nodel library is x _hor in the horizontal direction

and is y_ver _n verti.cal direction, then.t of f set .proportion of
the veriax o Step KD, i 6t aodk SR et o Bt is bR P S g e
the offs e%heQﬁ%%! lip I pRimd R inpRIEE Yy TeiRer Bghe¥@Fely Gath thl ve@&kioPRetk Sf fhe
y_ver/ nmodel Wdt h, where nodel Length and nodel Wdth are respectively

t he | engt bureand| videdtilamgf the original |ip nodel in the lip

pronunci ation nodel library, 0-<z< the nunber of the vertexes of the
original pronRuncjati 0

the current \I%ltle e!)&;}jr’ gpﬁ%ﬂﬁgﬁ%t %1?%%1 011;;?I lﬁ\u}?ﬁlegoi ép%?%\%gt%ghéﬁas%tgﬁﬁﬁ B il
propot4 i opudib semehicey aid @ 1ipfshhfeo@t ngilsiakt ippemuned.at i on nodel by the
notion 10extent value of the |lip shape of the current video franme
corresponding to the vertex Step 103D, a l.i hape nodel. of th
current Vi deg"fth%ﬁéalﬂgle%&?éhﬁéﬁewt gfr&e&*%sl?ynaswgéﬁ%3%?%}1“‘11?*1&“5%83%1
nodel i np . i ME, i . exitRf i

he. cur reny 0 JB% lprEalis & oEREF Ehigih i idled PRI the BAE: B poe
al | vi deotech@inssscdutenarpraviged bactheretamgles wft the piSwutdinyestéaubaeen samgle
the lip sg@ge 1?1{)i %lrmdel set i s generated. In the exanples of the
present i AYBHEELHAIBY 98k ng the 1ip pronunciation model Iibrary, the
lip shape is changed based on the voice; conpared with the prior art,
the teghni calThs Qbsdnd ARIMPIONMIRRSs RYndthal R dbRiEsg aflig A8mBli&Ss @0 shown in
invention have a sinple algorithmand | ow cost. %OThe second exanpl e
provi des Higwea hdke method hrchides fiep @llpwhgaingat i on. As shown in

Step 201, audio signals are obtained, and motion extent proportion of lip shape is

obtained according to characteristics of the audio signals.
Step 201 is the same as the step 101 and will not be described herein.

25 Step 202, an original lip shape model inputted by a user is obtained, and a motion
extent value of the lip shape is generated according to the original lip shape model and the

obtained motion extent proportion of the lip shape.



Figure 4, the nethod includes the follow ng steps. Step 201,
audi o signals are obtained, and notion extent proportion of |ip shape
I s obtained according to characteristics of the audio signals. Step
201 is the same as the step 101 and will not be described herein.
25Step 202, an original lip shape nodel inputted by a user is

obt ai ned, an%tﬁ; FPLL A s%fhte%mhe"s?é Uﬁ)z%gkﬂﬁ rol Be 30@RBed forGgner at ed
't p shzfpe nodel

according to the origina and the obtal ned notion
extent proportion of the lip shape. Step 202 is the sane as the step
102 and wi | | Steyt 205 adigs shrapbedd eedsi set is gen@atep aR0Bdling thithe shiamed grdtign

del t i t . di to t t ai ned ti ) I
of the |1 BEMABUEAANClBABB0A §ar-en S p AT IR SRR A br ar y.
Step 203 is the sane as the step 103 and will not be descri bed

herein. 5St emtd0%3 i@ tHd Amdnk ARt 03enderimat Beldacabedhergnt 0 the 1ip
shape grid nodel set. Specifically, the Iip animtion my be

generated by using a connon interpolation technol gy, according to the
i p shape grie p lig apimgiign iheengrates seaprdimgfodhe b shapgerid model set ¢ pe
exanpl es of the present invention, by using a |lip pronunciation nodel

library, the d.pashiaPehd Bp GHiaDesd RRASEE 0RAbE bY Ashify a CORRRLSHteWoldtion
oh d by Th ‘es of

the prior art, e technical 10sol ut’i ons provi dée the exanples o
t he presenchidlvgnidconlitawehalis simpk eridingmwlel sch amdtic drawmat iiptshape model.
In the examples of the present invention, by using a lip pronunciation model library,
the lip shape is changed based on the voice; compared with the prior art, the technical
10 solutions provided by the examples of the present invention have a simple algorithm and

low cost.

The third example of the present invention provides an apparatus for changing lip

shape in a voice-driven animation. As shown in Figure 5, the apparatus includes:

an obtaining module 501, configured to obtain audio signals, and obtain motion

15  extent proportion of lip shape according to characteristics of the audio signals;

a first generating module 502, configured to obtain an original lip shape model
inputted by a user, and generate a motion extent value of the lip shape according to the

original lip shape model and the obtained motion extent proportion of the lip shape; and

a second generating module 503, configured to generate a lip shape grid model set
20  according to the generated motion extent value of the lip shape and a preconfigured lip

pronunciation model library.
Further, as shown in Figure 6, the obtaining module 501 comprises:

a first obtaining unit 5011, configured to traverse the audio signals, and obtain a

maximum sample data value;

25 a second obtaining unit 5012, configured to divide the audio signals into windows,

divide each window into groups, obtain an average of sample data values in each group,



The third exanple of the present invention provides an apparatus for
changing Iip shape in a voice-driven aninmation. As shown in Figure 5,

t he apparatus incl udes: an obt ai ni ng nodul e 501, configured
to obtain audio signals, and obtain no on 15extent proportion of |ip
shape according to characteristics of the audio signals; a first

generatin I , i j Qi i

Todel i np O Pty B s G HEES of QudPlyBlaDnR Al (e Bbrodq BroBB AR EGroup
l'i p shapecanmivesliangraie tdresspondingal graups Shaje wimbet; abtdn tahmapintan nabhe
notion extent proportion of the i hape; .and a second

gener at i niffRGIE ATEC LBRP; S 8?7‘96@%%19%0% 19O TBF IR GBI
set Zoacc@iﬂoﬂ@eﬁlﬁjg}l[&ﬁ iAGRRS A S IR4ALs @ H&Pbndifg HPalPhe WRddWH Shape
and a preconfigure I'p pronunciation nodel library. Further, as
shown in Figure 6, the obtaining nodule 501 conprises:  a first

obt ai ni ng uniatthisd dbtaindegenity 56 1Bd cowligured by ghdain kanaigin BPGemEdentantie of

obtain a i mum sanpl e dat a val ue; 25a second obt ai nin nit 501
cont | gur et HFOF derpive g5 A ieal rdE T Srong 1 U Bk Zkfnum
W ndow i nkQuf akRSvPARhAl theafbtAN@Y BELinRim Saiié Batdlablae;waliues in each
group, obtalin an average group avgG oup of each w ndow, where the

average group avgGroup conprises averages corresponding to groups in

the w ndow; @HP@ihoRaiRng MW 4 epnligeasdgo ohinihe megen grisHPrapytrp gpthe

of each wj. . I . ' ' L e R e

st mam VP S 1 B TR L R AU DR € o B e
uni t  5013magonin gutied ckenotilad of the pxhaperoomedpooding xd thetcunrahtueinddéwithe

| ip shape corresponding to a current window i according to the

obtai ned x|, 9] Q4R 1 MARNERR 1 16, 4Rl @ ned e mum sampl e

a fifth obtaining unit, configured to obtain an average of the sample data values of

each group in the current window i;

a sixth obtaining unit, configured to obtain a maximum windowPeak[i] among the

15 averages corresponding to the groups in the current window i;

a seventh obtaining unit, configured to calculate a ratio scale[i] of the maximum

windowPeak{i] and a maximum audio sample data value maxSampleValue;

an eighth obtaining unit, configured to calculate the maximum motion extent value
extent{i] of the lip shape corresponding to the current window i, where extent{i]=scale[i]

20 *maxLen;

where i>=0, maxLen is the maximum motion extent value of the lip shape of all

windows.

Further, the fourth obtaining unit 5014 is specifically configured to obtain a motion

extent proportion scaleForFrame[k] of the lip shape in the i video frame corresponding

25  to the current window i, i.e. scaleForFrame[k|=j*(scale{i] / (frameNumber/2)), where
k=frameNumber*i+j, 0=<k< the total number of video frames, frameNumber represents

the number of video frames corresponding to each window, frameNumber = x * video



a fourth obtaining unit 5014, configured to obtain the notion extent
proportion of the |ip shape in a current video franme corresponding to
the current window i according to the 10 nmaxi mum noti on extent val ue
of the Iip shape corresponding to the current windowi. Further, the
second obtai ning unit 5012i ncl udes: a fifth obtaining unit,

confi gur eghrfflihe) R réfteRUBIREBRIAT HRMoSATRE BacialyBadla] jUe SncfaseBibm 0 to
group in the current wi ndow i; a sixth obtaining unit,

conf i gur effameNgmbar? and thek dperpasal Haswirenry mpbefbled, epdi Bowveicaes
corresponding to the groups in the current w ndow i; a seventh
obt ai ni ng uni i - [ - :
maxi mum w nd&uﬁggﬁﬁe]ﬂg{]%qg%ﬁggﬁﬁgﬁieﬁg iggnérgﬁﬁ %léglgdttghvdéﬁtéalfévmngﬁ the lip
max Sanpl eMalpdagcording to dre ceiggtal Hp slxtpainmédeganthiht obtadrtlingeticedextant proportion
cal cul ate ]ghe maxi num rTBti n extent value extent[i] of the |ip shape
cor r espontli g Pehepfenelydesdhtt: wi ndow i, where extent[i]=scale[i] 20 *
maxLen,; where i>=0, maxLen is the maxi mnum noti on extent val ue of
the Iip shapeuofirgd!dendafiiOWodule 502R4TbRBEured 6 chiewhichihehaion HdeNalue
5014 is specifically configured to obtain a notion extent proportion
scal eFor FramghiscalgForfamé[kp i tap botizontd edijectioni ahdocdleulate the motion extent

correspondi;n . to,t current .w ndow, i, I..e. o

Cal oror FrAREAEbURER RS B R et whp, @ <lthe total mumber of
k=f r ameNugiaes Tiamjes, HdIkhgthad Width aruaectiafly iedefgth aad®sdth of the original
frameNunber represents the nunber of video frames corresponding to
each W ndbmshdncameNumber = x * vi deo sanpling rate, x represents
duration of pronouncing each syllable; j is increased fromO to

frameNumber/ %u?tﬁgrf %g%@%ﬁﬁg‘?@lﬁ@? thé 9%hd g%%ﬁé@%ggﬁncﬁﬂgs:j Is an

i nt eger. rst generafing generati ng
the notion extent value of the |lip shape according to the original
i p shape nodedelandgtung TBt acodunst foormndornbnselgnt operlipi pronEodiatidremiotel

shape incl.udes that: the first generating nodule 502 is L
c OmE) i gur elgo%a@d?rg%ﬂngggrefihlép Wlu?)ﬂétgq& @H?elvlgl?rala(, .ané Faid t%e lip pronunciation
Lengt h* s caloakiofsk dal proRuhiRidMANbIDBF Bkrrht ﬁ?@.ﬁégﬁf‘, and cal cul ate

the notion extent val ue Wdth*scal eFor Frane[ k] in the verti cal

direction, where O=<k<the total nunber_ of video frames, and Length
and Wt h ar @ mésheebipinitlg unife SPEhgeenitgveednitat bt vedexssi gf nhp original

pronunciation model and an original lip model in the lip pronunciation model library, and

calculate an offset proportion of each vertex of the original pronunciation model;

a tenth obtaining unit 5033, configured to obtain vertex offsets of the current video
frame by multiplying the offset proportion of each vertex of the original pronunciation
20 model by the motion extent value of the lip shape of the current video frame

corresponding to the vertex;

an eleventh obtaining unit 5034, configured to obtain the lip shape model of the
current video frame by superposing the obtained original lip shape model inputted by the

user respectively with the vertex offsets of the current video frame;

25 a model set generating unit 5035, configured to arrange lip shape models of all video

frames, and generate the lip shape grid model set.

Further, the ninth obtaining unit 5032 calculating the offset proportion of each vertex



10l i p shape. Further, as shown in Figure 7, the second generating

nodul e 503 i ncl udes: a selecting unit 5031, configured to
randomy select one |lip pronunciation nodel fromthe preconfigured
| ip pronunciation nodel |ibrary, and take the |ip pronunciation nodel

as an original pronunciation nodel of current |ip shape; 15a ninth

obt ai ni ngofufik brigRdlprofaitidtBunestict ichideaihat:ver t exes of the origi nal
pronunci ati on nodel and an original lip nodel in the lip
pronunci ation nodel |ibrary, and cal cul ate an of fset proportion of

each vertex & OHEM OtyNRGT Uit WA cisaePHivsplde ; calculate angpifpet proportion
obt ai ni ng I onf | tai -Of .

current viaas RS Eng U RS2 O BB Rl BN Ri P AbScldh (3 Bprizontal
vert ex ofditde@ony aigi nabulpteonuntfsatpropordOn odelmbdel Whdth nudt the rvegzt enin the
value of the |lip shape of the current vid .rame correspondi t

{he Vet t exetcal degitial ayishe frgslianai L cR64R e Grprgea e St 4
the lip SQﬁ%?o?QH@bﬁ@ﬁmLhﬁIﬁ&kﬂ?ﬂ&myhgQQO%h%ﬁﬁ09¥m§%P%%99ﬁh&ﬁ(&h%<the

obtained original |ip shape nodel inputted by the user respectively
Wi t h t he wmenbaxf dfehwetesesaff thderigimlpeentungiatenmfodalve; 25a nodel set
generating unit 5035, configured to arrange |lip shape nodels of al

vi deo franes d generat.e th i s.h rid- nod set. Fut-ther
he.nint b ob 4B e g el D eh P Ela Ffloppplsihpssed

each vert gocesdingifheth®ahdibRnalel onunci ati on nodel includes that:
the ninth obtaining unit 5032 is configured to cal cul ate an of f set

proportion x_hor/nmpdel Length of an vertex z of the,orig%naL ]
pronuHti ati off AIEd benneted thes itho el Brocest Poablagyee ¢he audigr gengls and

of fset pr ' ar / {.dt: i 10
i r oot | oo iEdRe YooYBh cTHEb B 0n BF by 5 HFgE Skl 8 gparaEhlAc s
| engt h anthevdudichsighals ey theiogitaiaing |l meduedél may tdfer ta thepstenutiimttheoirst

nodel Iibr%%ﬁﬂ and 0-=<z< the nunber of the vertexes of the original
pronunci at®P hodel .

[t should be noted that, the detail process of obtaining the original lip shape model
15  inputted by the user and generating the motion extent value of the lip shape according to
the original lip shape model and the obtained motion extent proportion of the lip shape by

the first generating module 502 may refer to the step 102 in the first example.

It should be noted that, the detail process of generating the lip shape grid model set
according to the obtained motion extent value of the lip shape and the preconfigured lip
20 pronunciation model library by the second generating module 503 may refer to the step

103 in the first example.

In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

25  algorithm low cost.

A fourth example of the present invention provides an apparatus for obtaining a lip

animation. As shown in Figure 8, the apparatus includes:

an obtaining module 601, configured to obtain audio signals, and obtain motion



Further, the obtaining nodule 501 is further configured to perform
noi se- suppressed processing for the audio signals. 10It should be
noted that, the detail process of obtaining the audio signals and
obtaining the notion extent proportion of the |lip shape according to
the characteristics of the audio signals by the obtaining nodule 501

may ref er ettenttprepdtiem ol shape htw@rdihg & claxargisdcs ditths halib dighslsnot ed
that, the detail process of obtaining the original |ip shape nodel

15 inputted by _the user and generating the notiaon extent value of the
lip shape accCoflEf #gherating &oghiey %copggurgﬁéwbﬁ%e%n am@nelnde oBeRs Rwde!

mot i on eXFrﬁ;ﬂ%tecPB?%QIsE}, %H%I %Enér%’t@ o LB SN BAEHVA1ST tfh'g gg;trsgllgg@ﬁ&%}dﬂl?g to the

nodul e 502 may refer t e step 102 in the first
shoul d beongneldiit $iape model aidtth dbtpnotmeson txtgaieomiriion of the lipispashape
grid nodel set according to the obtained notion extent value of the

i p shape and the preconfigur ip 20.pronunci ation . nodel library b
the second gerebant b erbe e Bk (HE oRaREP FO B R ERAF Toeiabd, Hadet %
first exagRbfiing to tHeNgdnBRitRXAPROEExtBIht FaN& G B S shapy 8AL b PRecoB N gl Migh
the lip pronunciation nmodel library, the |ip shape 1s changed based

on the vobwaungetigaredel libidiytdid prior art, the technical solutions
provi ded by the exanples of the present invention have a sinple

o oudane o Sl B gl QU SIRIRLESep b, PBSERLy RO
Fi gure 8, thelp shppapad iwdelnet. udes: an obt ai ni ng nodul e 601, confi gured

to obtain audio signals, and obtain notion extent proportion of |ip

shape accordi to characteristics, of.the audio signals; first
gener &1 ng. midt1 eDEBRE ook T Ttk BPHFTH oG U i fapaecond
model i NpYtdeedindymddie 8603 %dr_egfféaﬁ{ré}%?eqﬁi\ﬁ%t o8 tﬁéb@ﬂiniﬂ?lnﬁtﬁiuﬁ thd Girst
lip shape according to the original Tip shape nodel and the obtained
not i on exgerratimgapodule ond dfe schend gqesttiapeno@ie sethortbirg enamplei agl will not

nodul e 60%¢a&£ﬂ£&9ﬂ%&%_to generate a lip shape grid nodel set

It should be noted that, the detail process of obtaining the audio signals and
15  obtaining the motion extent proportion of the lip shape according to characteristics of the

audio signals by the obtaining module 601 may refer to the step 101 in the first example.

It should be noted that, the detail process of obtaining the original lip shape model
inputted by the user and generating the motion extent value of the lip shape according to
the original lip shape model and the obtained motion extent proportion of the lip shape by

20  the first generating module 602 may refer to the step 102 in the first example.

It should be noted that, the detail process of generating the lip shape grid model set
according to the obtained motion extent value of the lip shape and the preconfigured lip
pronunciation model library by the second generating module 603 may refer to the step

103 in the first example.

25 In the examples of the present invention, by using the lip pronunciation model
library, the lip shape is changed based on the voice; compared with the prior art, the
technical solutions provided by the examples of the present invention have a simple

algorithm low cost.



according to the generated notion extent value of the |lip shape and a
preconfigured |lip pronunciation nodel |ibrary; and athird
generating nodule 604, configured to generate a |lip animation
according to the lip shape grid nodel set. 10The obtai ni ng nodul e
601, the first generating nodule 602 and the second generating nodul e
603 are respegd itdcBhicalesplutiadsest tHeOatidve PhE aknhplgs MAUbE applal fd, &t not
generating nodul e and the second generating nodule in the third
exanpl e, Hpdedaop |2 teERInglevides bpsegcimatian ar @ web page|videpnbased apanaiionegr
that, th ' r - i ni . audi ' -

obt ai ni ngent eﬁ{r?ﬁo%@orﬁ&g%aéﬁ%w%@%g%ﬁ?gﬁ& ggmtg%ébﬁ agg‘)g[ﬁﬁﬁ%“g{é%é?‘%. r?é O%hgr
char act erlhsguagss. df otdee tabdiconwingmtlier dusctifiteng iharicst otak@dad &n 6Ldnplayn

refer to the step 101 in the first exanple It should be nated
that, % nehg b Obfr%‘ég&’zeso?ndo@f’é’f?ﬁeﬁ%“% ﬂﬁotbfli lgnataeey is ﬁlrglﬁ%a@d ABlgpt be
i nput ted Dy g niegh. end oBgiarl & 's'?llapél %d@}ﬁqdppgﬂﬁ%)g ﬁﬂ& Wl Hay e Stifined

| ip shape according to the~origina ip sha and t he” obt al ned
not i on extcerrtlingrio poman Gavesfanitha thigs astiaprodyin2@eheics the stdigsigeniataraigso

nodul e 602 .may.refer to the step 102.in t first exanmple. . | t
Shoul 0 baHORbEY Fifatsch e MGEe ot g eduted il ireaihagh el pied
grid nodefgdaetisagcordi ng to the obtained notion extent value of the
lip shape and %he preconfigured |ip pronunciation nodel |ibrary by

t he second generating nodule 603 may refer to the step 103 in the
firstl0exanpl Ehosgskiledha g anpshoylbpndagtayt dwentl ornpasist 9foviepsbin thsiabgve

the lip L.atl ] y | pe.l hange e

on t e vo Sl S hbles IR by by il bR R B RS e
provi ded paygraimemeayx aRpdi@sd dh 4 bemputesmatl storugnirediuni)aand e StorPEee medium
al gorithm | ow cost. _ The technical solutions of the above four
exanpl es Reydesa yidets 2 Bardihigk & CPi mited to, a terminal video
based anination or a web page video based ani mati on for

entertai nne ' 0, '

ngl 1 sh, Fr ona e Rl BRI PRI Bl <BER i And Ay fot for
descrispt iwajn @hitmegke potectike scaps odthegrasepl mvemtich. Anhencalbioaagoh,cgnivalent
exanpl es, and th ocessi ng ,of other. | anquages .is simlar and w

ot be cuedrrosist pal BRFS Vet Ghe Mfin ROSRESE ciderdicl iflsePutehld he
user may ecrebladdest %@é‘e@fi@h 8@pt of ePeschEigesmtioani nel faces and
cartoon images etc; the audio signals are also defined by the user,
e.g. audio signals of normal tal ks or singing, or specially processed
audi o signals. 10Those skilled in the art should understand that al

or parts of steps in the above nethod exanpl es nmay be inplenent by
using hardware instructed by a program the programnmay be stored in

a conputer-read storage nmedium and the storage nmediumincludes a
fl oppy disk, a hard disk or a CD

14



The foregoing are only preferred exanples of the present invention
and are not for 15 wuse in limting the protection scope of the
present invention. Any nodification, equival ent replacenent and

i nprovenent made within the scope of the present invention should be
covered under the protection scope of the present invention. Cains
1. A nethod for changing lip shape in a voice-driven ani mation,
conpri sing: obtaining audi o signals, (ﬂnd obt ai ni ng noti on extent
proportion of |ip shape according to\dAdtteristics of the audio
signals; 5obtaining an original |ip shape nodel inputted by a user,
and gener at i igAanetbed tor chatging liy shape iod voike diiven aiimpe‘oracompd'sing to

t he ori gi nal lbqu). sha m)delianddthéa obtalnd not i on_ext lio sh
proportion of® @ngl% hapEalsyfgd ootaHige gy ‘ioﬁge’éfm?t Bm?ﬂgﬁ’é' Gfiltp shape

model  set a&%%ﬁgtm&a}&térnﬁcg@mﬁéa&&@mgﬁémon extent value of the Iip
shape and a preconfigured |lip pronunciation nodel library. 10 2.

The nef hod ofobtﬂxmnmam onmmi éipnshepe alqdchglpmd bn aegseeand ;ge@@@ﬁmg armejfon

lip shape ccor racter s.of t udi, 0 _si

conpri sesSXeatv ‘Il &e%hf IH)g "R 250 g %a?légmaﬁé’ %%Palr'%ﬂ a”éi the00kgingd

sanpl e dahﬁ)tl‘éﬁleid@ngﬂmbmoaudm@] @apd gnd 15di vi di ng the aud| o signals

into wi ndows, divi (I] each wi ndow I nto groups, obtaining an average
1p

of sanple datzenealines ﬁhmm‘ldgm@dﬁi sefoﬂ@@%rﬁmgrrg t%gweqt%@og%eﬁent value
avgQG oup t Group conpri ses
aver ages §£trhr%g§) #’fn Vy{%r\é@ &d lﬁ)eri Icl)\%r,{o(agglt %I ng a maxi mum

val uel@anmong the average group angr oup of each w ndow, and obt ai ni ng

a maxi mum groupr wi ndowPeak whi ch_ 20 caonprises maxi mum val ues
cor r espondi ng- tide angthechaf glpiny dyayherein O%ﬁﬁéigﬁpﬁfg%emummﬁw PbHp shape

ext ent Vah&:%r&h%wﬁlakdcpe AP tHOLIES B Qh@ 8%) 5@ current w ndow i

according to t tal ne maxi mum gr o p w ndowPeak and the obtai ned
maxi mum sanplieveiaing thal avdjo sigdals, and obtaining a maximum sample data value of the

audio signals;

15 dividing the audio signals into windows, dividing each window into groups,
obtaining an average of sample data values in each group, obtaining an average group
avgGroup of each window, wherein the average group avgGroup comprises averages
corresponding to groups in the window; obtaining a maximum value among the average
group avgGroup of each window, and obtaining a maximum group windowPeak which

20  comprises maximum values corresponding to all the windows;

obtaining a maximum motion extent value of the lip shape corresponding to a
current window i according to the obtained maximum group windowPeak and the
obtained maximum sample data value; and

obtaining the motion extent proportion of the lip shape in a current video frame

25  corresponding to the current window i according to the maximum motion extent value of

the lip shape corresponding to the current window 1, wherein 1>=0.

3. The method of claim 2, wherein
obtaining a maximum motion extent value of the lip shape corresponding to a
30 current window i according to the obtained maximum group windowPeak and the

obtained maximum sample data value comprises:



obtaining the notion extent proportion of the lip shape in a current
video frame 25 corresponding to the cui Tent wi ndow i according to the
maxi mum noti on extent value of the |lip shape corresponding to the
current wi ndow i, wherein i>=0. 3. The method of claim2, wherein
obtai ning a maxi num noti on extent value of the |ip shape

cor r espondi n%bﬁa%? A aFi L s avb RARWY Val RS GFMNBotPin he cRBSR AR W i;
maxi mum gr oup W ndowPeak and the obtai ned maxi num sanpl e data val ue
conpri ses:  obtagbngianmmgmam svlee agedorPelibplamodatibe ¢udrages efregponding to
group in the current w ndtow i.; Qbtaining a maxi num val ue

Wi ndowPeab[eig]m%?ﬁﬁrhglet%geﬁv‘gwga‘é’%’ corresponding to the groups in the

current w nd@wcilating a ratio s€A¢[¢UbBEhNGax@miuat Vlus adhdlvwHealfi] dliPa MRKkAmM
val ue wi ndowPeak[i] and a maxi nrum 5audi o sanpl e data val ue

max Sanp| ewdigsample dafg ylagmaxSagpiaielugaxi num noti on ext ent val ue
extent[i] of ! a - e i C i Wyl
wherei n exteﬁ%’{gﬁl]al:ll%%aﬁlg[i ax&ﬁ{ﬁ%‘xﬁgﬁg& ”&t%e%\:ﬁ% Hn%téf[@l Eﬂgn@ gehb shape
maxi mum nodrrapoeii@ent thy ahent finddvei, iherah apent@if=whlefij henawiagows. 10
4. The method of claim2,. erein obtai ning the tion extent
proportion of¥herdn W&L@ﬂéﬁ)v@& FRagITRAR ROy PR YA Ui rlﬂbéliﬁﬁﬁcﬂr}r?él ths
the currepf,dAdow i according to the maxi num notion extent val ue of
the lip shape corresponding to the current window i conprises:

150bt & ni ng a notion extent proportion scal eForFrame[k] of the lip

shape in thetﬂ':ﬁgp viﬁ)g f.rame corresponding to the current w ndow i,
wher ei n scal EForFE ?l?jf‘—:ﬁ*rf‘szcﬁ' ‘érl_e}"i) / (frameNunber/2)); wher ei n
k=f rameNu ﬂbero’btami%%%ﬁibﬁ dxRln lyr PRSI oPthe/ i @Rade” AR SurrbkiaTBOY FRfk
represents the nunber of video frames corresponding to each w ndow,
corresponding to the current window i according to the maximum motion extent value of
the lip shape corresponding to the current window i comprises:
15 obtaining a motion extent proportion scaleForFrame[k] of the lip shape in the i
video frame corresponding to the current window 1, wherein scaleForFrame{k|=j*(scale[1]
/ (frameNumber/2));
wherein  k=frameNumber*i+j, 0O=<k<the total number of video frames,
frameNumber represents the number of video frames corresponding to each window,
20 frameNumber = x * a video sampling rate, x represents duration of pronouncing each

syllable, j is increased from 0 to frameNumber/2 and then is decreased from

frameNumber/2 to 0, and j is an integer.

5. The method of claim 4, wherein
25 generating a motion extent value of the lip shape according to the original lip shape
model and the obtained motion extent proportion of the lip shape comprises:
calculating the motion extent value Length*scaleForFrame[k] in a horizontal
direction, and calculating the motion extent value Width*scaleForFramefk| in a vertical
direction, wherein Length and Width are respectively the length and width of the original
30 lip shape model.

6. The method of any of claims 1 to 5, wherein generating a lip shape grid model set

according to the generated motion extent value of the lip shape and a preconfigured lip



20 frameNunber = x * a video sanpling rate, x represents duration of
pronounci ng each syllable, j is increased fromO to frameNunber/2 and
then is decreased fromfraneNunber/2 to O, and j is an integer. 5.
The nethod of claim4, wherein 25generating a notion extent val ue of
the Iip shape according to the original |ip shape nodel and the

obt ai ned Eﬁ%bﬁﬂmﬁ%ﬁﬁg&ﬂﬂ%gﬁ?Eé&ﬂﬁﬁgf the |lip shape conpri ses:
cal cul ating the notion extent val ue Length*scal eForFranme[k] in a

hori zont al diramlotilpnselentids cahe Uipatprenypncihatomompdel  Evtrerthe vireemmtigured lip
VWdth*scaIeForFraneh%b iﬂ a ver&L% | direg,tionh wherein hqngth andinl
Wdth ar ePPRUBER{GN, gioiel Hbrgrangt HicafiR BPoyRetion; gloteh 30 prisna
shape nmodglonunciationfnoddl@f ARLREGM Iipfshany of claims 1 to 5 wherein
generating a |ip shape grid nodel set according to the generated

ot i onS ext enwbiasiing vertexch of theorigiag eremachtipn awdst argureerigingl lip model in
pronunci a{h'ecfp prfgxgt? lcialftfogrrﬁr el HRIARY, 'aﬁtf Ralculati qr PG ﬁm%%hﬁ)%tdf%gdpo&t& &
pronunci at -oit frodel” From t he pre}(’ion [ gure(%ln I p prohunci ation nodel

library, aRGrigalet pe@nthdatidrpmpdanunci ation nodel as an origina
pronunci ation_nodel of a current |ip shape;. 5obtainjng vertexe

f
the origi nal opRgHUACCECK opfiseruel tancuas o idsPnlrme; by redlplying t%l‘f‘g offfsgf
pronunci aéli?gglft@dcﬁ{ calch RREY of Woﬁ@b%ﬁxﬁﬁﬁ&%&%ﬁ Rbdet ¥y t@%?%ﬁ%ﬁaﬁg M&fon

each vert he ori1ginal pronun on no
vert ex) of ésetitsrabfe dfle: aurenenidey irdmo comespendiyig ulheivpitgn;ng t he of f set

proportion of each vertex of t riginal pronynciation nodel b he
o shape. noebBA g b Bihasmedcion et PARR Torasy SPRReng the bblaiied

corr eSponglii{;e\ﬁalt 12 §RBeUREdE Xnputted bYAhELNEsgebByvdly R{it%hﬁ@%e{fﬁgﬁffﬁéﬁ ot he

current video franme by superposing the obtained original lip shape
model i npodrtend visigo thmeuser respectively with the vertex of fsets of

Vi deo 1 r anes oG Afeviapr mpdeheot 1h e gyt o SRGARECE 17 sl gic

15  model set.

7. The method of claim 6, wherein calculating an offset proportion of each vertex of
the original pronunciation model comprises:
calculating an offset proportion x_hor/modelLength of an vertex z of the original
20  pronunciation model in the horizontal direction, and calculating an offset proportion
y_ver/modelWidth of the vertex z in the vertical direction;
wherein modelLength and modelWidth are respectively the length and width of the
original lip model in the lip pronunciation model library, x_hor and y_ver are respectively
an offset between the vertex z of the original pronunciation model and the vertex z of the
25  original lip model in the lip pronunciation model library in the horizontal direction and an
offset between the vertex z of the original pronunciation model and the vertex z of the
original lip model in the lip pronunciation model library in the vertical direction, and

0=<z< the number of the vertexes of the original pronunciation module.

30 8. The method of claim 6, further comprising: performing noise-suppressed

processing for the audio signals.

9. A method for obtaining a lip animation, comprising:



7. The nethod of claim6, wherein calculating an offset proportion of
each vertex of the original pronunciation nodel conprises:

cal cul ating an offset proportion x_hor/nodel Length of an vertex z of
the original 20pronunciation nodel in the horizontal direction, and
cal cul ating an offset proportion y_ver/nmodel Wdth of the vertex z in

the vertical o@taﬁrﬁﬁé'a@am signalheh! Sbiamee! hemghheadd pRAsHhdbD zfy @hape

respectively the l'ength and w dth of thé& original |ip nodel in
li p pronunasoetingiv dotheteribiidsraditys andiheignadsid y _ver are respect i veI y an

ff b h f h
Che ver tex » BT Ao6gp G HRaphrt pcEP R 0 P Thd BRRRr ¢ §ftion

nmodel |1 beaep Valuet dethB Gipi shapd @dcoflif e iHerbr 1 &ip DfpSlbbdbeintets obfaged
vertex z of the origina pronunC|at|on nodel and the vertex z of the

ori gi nal mogongent Hrﬁpql’h@fi ¥ the hpshursei ati on nodel library in the

verty cal o 1 SEAL B S0, SRS DG UEog  L SKE Sl B

conpri si ngf thpeipfshapd angd ar}ﬁé@)ﬁﬁgulﬁ@ﬂi@ﬁ:ﬁ@ﬂmﬁfaﬁﬁﬁfﬁﬁjdﬂglﬁrmy, ae audi o
signals. 9. A nethod for obtaining a |ip animtion, conprising: 17
obt ai ni ng auc&iﬂ@erétrwah%aﬂlﬁﬁﬂ%ﬁ%@&m&@ ‘Eﬁﬁlpéﬁa%&lwo‘%ﬁléﬁort i on of

| i p shape according to characteristics of the audio signals;

obtaining an original |ip shape nodel inputted by a user, and

gener &t i ng a 16pAn appeeattefur chalgirg: lof sitahe id 2 poistrdpecramdondom gomprisihg:
original lIip shape .nodel nd t e obtai ned 5npti on extent proportion
of the Iip SHABmING ra 19 OGRS piegali ol O Thelias Eiley

to the 9%&@6&%@1 oAb 'sHibe%E&ﬁfng"c@'cHe?ra&En§tf&§ of iR 88RRE AR a
preconfigured |ip pronunciation nodel library; and generating a lip

ani mat i on acedidi gagetating medulep ceﬂtﬁgmt:tbm ebtandwl origtal lip shape model inputted

by a user, and generate a motion extent value of the lip shape according to the original lip

15  shape model and the obtained motion extent proportion of the lip shape; and
a second generating model, configured to generate a lip shape grid model set
according to the generated motion extent value of the lip shape and a preconfigured lip

pronunciation model library.

20 11. The apparatus of claim 10, wherein the obtaining module comprises:
a first obtaining unit, configured to traverse the audio signals, and obtain a maximum
sample data value;
a second obtaining unit, configured to divide the audio signals into windows, divide
each window into groups, obtain an average of sample data values in each group, obtain
25  an average group avgGroup of each window, wherein the average group avgGroup
comprises averages corresponding to groups in the window; obtain a maximum value
among the average group avgGroup of each window, and obtain a maximum group
windowPeak which comprises maximum values corresponding to all the windows;
a third obtaining unit, configured to obtain a maximum motion extent value of the lip
30  shape corresponding to a current window i according to the obtained maximum group
windowPeak and the obtained maximum sample data value; and
a fourth obtaining unit, configured to obtain the motion extent proportion of the lip

shape in a current video frame corresponding to the current window i according to the



1010. An apparatus for changing lip shape in a voice-driven

ani mation, conprising: an obtai ni ng nodul e, configured to obtain
audi o signals, and obtain notion extent proportion of |ip shape
according to characteristics of the audio signals; a first
generating nodule, configured to obtain an original |ip shape nodel

I nputted By @ ﬁhﬁoﬁ‘@ﬁe%@%ﬁh@hﬂ%ép@ @oﬁé‘sﬂa@ﬂdmg f e cﬁﬁeﬁt%nhéﬁl
shape according to the original |ip 15shape nodel "and the obtal ned
notion extent proportion of the I|p shape; and a second

generating configur.e erate a |i r.i d nodel set
accor di ng t o lenmeimaruf sl S lnvBREaFe Fapalodrifieti GriRGRs and
preconfigured ﬂﬂ}pomammgrlmuabmqmum%lobkaub é@wezagé)dﬁsamm@dﬂﬁ)ﬁalﬁl@é Si5cach
claim 10, wherein the obtalnlng nodul e conpri ses: a first

obt ai ni ng@@hpﬂnﬂ@@hﬂ¢@UWé@ﬂN@ traverse the audio signals, and obtain

a maxi frum sarrpl O%Eammgaﬁﬁ contﬁguled %?a n gbntﬁgl 2' ndoth \%f 'ntgou getﬂe

to divide thé au i'0°sig i Vi eacE

groups, omaag%saﬁtr@psﬂicaggtmfegmhalmabarrmlwi@@own each group, obt ai n
25 an average gr of each wi ndow, wherein the_ average

9G
group avgG oap%eagﬂfgﬂ%\éaé@ngxli@ﬂag@sﬁg&l&dr Bserbittag ¥agogicalshd of by H@leum
W ndow; obhal &%Mﬁ%&%‘dﬂ&lm&%&o&% \M?,Ye 03%93135% @Qzﬁua of

each wi ndow, and obt a maxi mum group onpri'ses
maxi num val uas e;ghtaeasobmndh@gnit eoafigurtd® osontosdie neaxtimiimdmolidredxt¢mgalue

unit, confi 0 ob ain a nHX|nun1nDt|on extent value.of the |i .
30 shape @Sigfiféi% ele? SOTEEPIHE ithrasvent sutlomdh mEeten prfgntlil=sedlell

obt ai ned ﬂgﬁkgaglgroup w ndowPeak and the obtai ned maxi mum sanpl e
data val ue; and a fourth obtaining unit, configured to obtain the
nmoti on ext enwmrampo‘—rjc(] omxben tlhélelmgxlmhapeotwn extenly vadug of/ihddip shaperef all
correspon&%ﬁ% @g the current windowi according to the maxi num
notion ex ¥e of the |ip shape corresponding to the current

W ndoy¢ i . 12. The apparatus of claim 11, wherein the second
obtaining unit conprises: a fifth obtaining unit, configured to

obtai n an avdPagbe eppasainpioé cleémal lv atheein dfc foaeth obtaining unit is configured to

obtain a motion extent proportion scaleForFrame[k] of the lip shape in the j' " video frame
corresponding to the current window i, wherein scaleForFrame[k]=j*(scale[i] /
(frameNumber/2)); wherein k=frameNumber*i+j, 0=<k<the total number of video frames,
20  frameNumber represents the number of video frames corresponding to each window,
frameNumber = x * video sampling rate, x represents duration of pronouncing each
syllable, j is increased from O to frameNumber/2 and then is decreased from

frameNumber/2 to 0, and j is an integer.

25 14. The apparatus of claim 13, wherein the first generating module is configured to
calculate the motion extent value Length*scaleForFrame[k| in a horizontal direction,
calculate the motion extent value Width*scaleForFrame[k] in a vertical direction, wherein
the Length and Width are respectively the length and width of the original lip shape
model.

30

15. The apparatus of any of claims 10 to 14, wherein the second generating module



5group in the current w ndow i; a sixth obtaining unit,
configured to obtain a maxi nrum wi ndowPeak[i] anong the averages
corresponding to the groups in the current w ndow i; a seventh
obtaining unit, configured to calculate a ratio scale[i] of the
maxi mum val ue wi ndowPeak[i] and a maxi mum audi o sanpl e data val ue

maxSanpl eVal 10 .an ei ghteen obtaining unit, configured to

cal cul ate thgo%%ergfum notion extent val ue ext ent [I] of the Iip shape

raLont " iR wEE sOT bR sl S RGO Rl ieh aney AP
of the |ipeshaRardd iPhlonhiSat¥n QS 1ibrhpy, and takd Fne TDEroRRRAA 0@ as an

claim1l, wherein the fourth obtaining 'unit is configured to obtain a
mot i on exmrwnalm@pmrztanomnwdaﬂ@l@urrﬁrtdmes[hkme,of the lip shape inthe jth

vi deo frame caorr ndi n ent, Wi ndow i

<cal oor Fr a1 P CLuaB o poRa S RE Rl Brptes i pronunciaion
k=f r ame Nuxb &1 “andjan &rgﬁmuﬁp%bm @ tHeud gfonfhcidtidhe@oddl aiMRsy, A calculate an
frameNunber represents the nunber of video franes correspondl ng to

each wi ndefet proapiaamberch=vextex of ihg@sigimhprontecistipnanodel ,r epr esents
duration of grt %‘dpﬁ Sﬂ?%ﬁﬁ% Lapl obthm'v%rtwﬁﬁfnggé&d 8{31‘8% él&a:. frame

f rameNunber / decreased from f er/

an i nt egety mdfiplying hiee affpapaipusionfofaiash medd ofihe beipinat blfbnfxmmsﬂon moduIe
generating nodule is configured to cal culate the nption extent val ue
Lengt Wx sc® Ereolirshansy wptiph eéteﬁbwi%ﬁf dhe gyrené rvidne, Treme cqrrgspongling to the
noti on exﬁ&@& val ue Wdth*scal eForFrane[k] in a vertical direction,
wherein the Length and Wdth are respectively the length and wi dth of
t he ori gi nal ah ie}tevs]hthpmtainidglunitsﬂmf@ureﬁhe et It h'lp; shzfpeangyded)fof c¢hatureent
10 to 14, wherein the seconddg rati

sel ect i ng" iR {rAME Y FUPGHROGINE faaw#ﬁg%él}aﬁlp Baee Oﬂelpwamﬁ%%ﬂ?eovﬁer

model f r%kﬁejaﬁvélff SaMNhe géﬁ&%ffsb@ oPERRehAdilQramdel |ibrary, and
take the lip pronunciation nodel as an original pronunciation nodel
of culsrent | apnededpet generating unit, configured to arrange lip shape models of all video

frames, and generate the lip shape grid model set.

16. The apparatus of claim 15, wherein the ninth obtaining unit is configured to

calculate an offset proportion x hor/modelLength of an vertex z of the original

20 pronunciation model in the horizontal direction, and calculate an offset proportion
y_ver/modelWidth of the vertex z in the vertical direction, wherein modell.ength and
modelWidth are respectively the length and width of the original lip model in the lip
pronunciation model library, x hor and y ver are respectively an offset between the
vertex z of the original pronunciation model and the vertex z of the original lip model in

25 the lip pronunciation model library in the horizontal direction and an offset between the
vertex z of the original pronunciation model and the vertex z of the original lip model in

the lip pronunciation model library in the vertical direction, and 0=<z< the number of the

vertexes of the original pronunciation model.

30 17. The apparatus of claim 16, wherein the obtaining module is further configured to

perform noise-suppressed processing for the audio signals.

20



5a ninth obtaining unit, configured to obtain vertexes of the

original pronunciation nodel and an original lip nodel in the lip
pronunci ati on nodel library, and cal culate an offset proportion of
each vertex of the original pronunciation nodel; a tenth

obtaining unit, configured to obtain vertex offsets of the current
video frame by nultiplying the offset proportion of each vertex of
the original pronunciation nodule 10by the |ip shape notion extent

val ue of the l8ufinepparatigltns obtedmiag e dpraospdiiodi ergniréingie vert ex; an
el event h obt ai ni,ng_.uni t onfigured. to, obtain the i e nodel| of
The cur rent  dpdipte R meaife SopBALET i 3oL Al stfaly Bid GRRE ARG ot
shape nodglopbRidutdreig shypd ReodSf tolcBsaeetistice by thalaubliotsigalker t ex of fsets
of the current video franme; 15a npdel set generating unit, configured
to arrénge | igplitshegneratipaanagduly, canfiguypd ooltpigmBsori ligetiapamedelHBPytigd
shape gri I . Al inthe . :
ni nt h obtg ﬁ?%ggﬂnl%ﬂ?%ﬁ%%n ?3@?8%5f%ﬂ%yﬁﬁﬁ g?é éﬁ%ggﬁgﬁé%%Pgﬁgﬁ¥?%ﬁm
x_hor / modsiidpe ngidel id tag obainké xnaicafextehepopogivnal the2i) shenunci at i on
nodel in the horizontal directjon, apd calcul ate an offset proportjon
y_ver/ model WAdi9i0Rs sepgatiag podule, jopn IS4 46 13CBSILCR B9, Sriharadeh se
model Leng | WAL R aAhBHEE SREE YR ¥F thBSip @ o 3,008 1
the origi ]IC:"]%P@?%EH)HD e%%lgln t he ?(:Sp pronuanci at‘?ﬂonipm)ag% Elrllclﬁgfli!)zlﬁry, %J horlp
and vy l¥er pamencigispenodal ébyargrandf f set bet ween the vertex z of the
original pronupciation.nodel, and the vertex of .the.orj.ginal |.

model in 28 b e roll He Sppfady mtimaldh uiphro the
di rectionjiagehRrAfhSRY et ween the vertex z of the original
pronunci ati on nodel and the vertex z of the original lip nodel in the
lip pronunciation nodel library in the vertical direction, and 0=<z<
t he nunber of the vertexes of the original pronunciation nodel. 3017.
The apparatus of claim 16, wherein the obtaining nodule is further
configured to perform noi se-suppressed processing for the audio

si gnal s.
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18. An apparatus for obtaining a |ip animation, conprising: an
obt ai ning nodul e, configured to obtain audio signals, and obtain
notion extent proportion of |ip shape according to characteristics of
the audi o signals; 5a first generating nodule, configured to obtain
an original lip shape nodel inputted by a user, and generate a notion
extent value of the lip shape accor?A P he original lip shape
nodel and the obtai ned notion extent proportion of the |lip shape;

a second geneqnl biagIRHihkon ggabg&%ﬁgthg@ag@a@ﬁtﬁs forl ahangﬂgﬂ sge{ﬂedand
nodel set according to the generated notion extent val ue of i p
shape andobtajmisescohp hgiurasdn :pvdlﬁqadnwmrmnamumn ant dateltd bcuraplyf:l tacr:hndlogles.

accor di ng 1E6 THE (5 Shigind PP bt dp Gul” SFlghund Juflio SBodf o7, il

i nvent§ onnfdkish R8RS pRpIRIAGSE wgh@e%mﬂuﬁg foothasRangtifgdof | thlé ailhﬁ)pﬂgﬁdlﬁ
obtaining a lip animation in a voice-driven aninmation, and relate to

conput er oeletmig @gbl@gmaimesltﬁpt: eslet mputié%hg ﬁngeli sl gnepRsing onolders extent
obt ai ni ng udl Si S and n n ext t proportion of.
lip shapeveég Hle Eg) %ape €0 {1% | [s]} o% ggi g@lselmg ntg%) f;tamed motion
obt ai ni ngeadniQirb@irtiah of it 1q;hﬁiape rg@dahtmgl@mmatsﬁdpd)gn@nwﬁer seaa@hmdmg to the
generating a motion extent value of the |ip shape according to the
original PptainghapeticfoaErntayilue R tebliai vhere bt oRresrpibgHreh ligpeyprrasiAtion
t he | S S

obt ai 15" HRARIISERCTR hDoR b oIR8 lp Bhis A Rhec EhvoR AR B G iE
pronunci abbtamir) nroddkl o lﬁbsrtagfmeraﬁhg Iﬂ&(ﬁlﬂ@d&lnﬂOﬂ Seh@ﬁglgﬂigariltlrrg shepie. iThe
a voice-driven ani on i ncludes an obtaini ng duI a first

generat i n§! H%rmpéog%eﬂ by the pHRENtRYFSHER PHE e ETHBSE R Y ShY

provi ded by the present invention have a sinple algorlthn1and | ow
cost.
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